Adenosine is unimportant in controlling coronary blood flow in unstressed dog hearts.
The adenosine hypothesis of local metabolic control of coronary blood flow was tested in the unstressed heart with adenosine deaminase, which converts adenosine to nonvasoactive inosine. If adenosine is normally an important physiological regulator, then adenosine deaminase should lower coronary blood flow. The left main coronary artery was perfused at constant pressure in anesthetized, closed-chest dogs. Adenosine deaminase was deposited in one region of the left ventricle by selective infusion into a branch of the left coronary artery. Coronary blood flow measured with radioactive microspheres was not lower in the region treated with adenosine deaminase than flow measured simultaneously in an untreated control region of the same heart. This finding is contrary to the prediction of the adenosine hypothesis. Coronary vasodilation elicited by intracoronary adenosine infusion was inhibited in the adenosine deaminase-treated region compared with the control region, indicating that adenosine deaminase lowered adenosine concentration at the vascular adenosine receptor. Inhibition of exogenous adenosine vasodilation was fully reversed by intracoronary infusion of a specific inhibitor of adenosine deaminase. Measurement of adenosine deaminase activity in cardiac lymph provided evidence that adenosine deaminase reached the myocardial interstitial space. These results demonstrate that introducing adenosine deaminase into the interstitial space of the unstressed heart did not lower coronary blood flow. This finding indicates that adenosine is normally below the vasoactive threshold and therefore is not important in mediating local metabolic control of blood flow in the unstressed heart.